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Identifying important factors that influence health status is essential in ensuring an effective health 
intervention. One of the factors that may contribute to the differences in individual health is the level 
of income. This study attempts to determine the effect of income, measured at household level, on indi-
vidual health within the Malaysian context. The sample consists of individuals aged 18 and above from 
selected households. The self-assessed health (SAH) is used in this study to represent health status. 
Given that the response of SAH is in the form of ordinal, the ordered logit model, which is more appro-
priate than the widely used linear regression techniques, is utilized in estimating the effect of income. 
Controlling for other socio-economic and other health-related factors, there is evidence that income is 
statistically significant in determining the level of individual health with a positive effect, suggesting the 
existence of income related inequity in health.
Keywords
Self-assessed health, household income, ordered logit model, inequity in health
Introduction
Health capital is one of the important inputs for economic development. Its function in economic devel-
opment can be seen through labour productivity as a decline in productivity will hinder the development 
of a country’s economy. For instance, being in poor health may contribute to the shortfall in production 
that in turn will cause a huge loss in national output. Therefore, inevitably, the unequal distribution of 
health has been a subject of social concern in every health system. Inequality in health distribution can 
be defined as variations in health status across individuals in a population.
In dealing with health inequality, the central issue that needs to be emphasized is determining the fac-
tors that influence the level of health. From there the government can plan appropriate strategies for 
intervention. Apart from inherited health status or genetic factors, the distribution of health may be deter-
mined by socio-economic factors which include the level of income. Income is a proxy for individual 
wealth whereby the health improvement can be seen as the benefits gained as a result of the increase in 
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income. Many studies have suggested that, individual or household income have a positive significant 
effect on the determination of health status (Fritzell et al. 2004; Grossman 2000; Mackenbach et al. 2005; 
Wagstaff 1986).
Despite many indicators for health status, self-assessed health (SAH) was regularly used to represent 
the health status of the respondents in health studies. Although some studies may argue that SAH may 
not be a reliable and stable indicator in presenting true health (Groot 2000; Johnston et al. 2009; Kerkhofs 
and Lindeboom 1995), it can somehow be an alternative proxy of one’s clinical health (Reuben et al. 
1992; Shadbolt 1997; van Doorslaer and Gerdtham 2003). Besides, the use of SAH is more convenient 
and cheaper in terms of data collection as compared to other clinical health measurement. Income may 
be measured, be it individual or household, in absolute term, income groups, quintiles or income inequality. 
Current results on income related heterogeneity in SAH shows mixed findings and country specific 
(Cheah 2012; Etile and Milcent 2006; Feng et al. 2012; Gunasekara et al. 2011; Humphries and van 
Doorslaer 2000; Lorgelly and Lindley 2008). It is due to many factors that include the background of the 
society and the scale used to measure SAH.
In Malaysia, studies that focus on the determinants of SAH in Malaysia are rather limited. Among 
others are Cheah (2012) and Haron et al. (2010). While Cheah focuses on the state of Penang which is 
one of the most developed states in Malaysia, and Haron et al. limit its sample to elderly group, this study 
attempts to fill the gap by focusing on Kedah state. Unlike Penang, Kedah is considered as low-income 
state as the incidence of poverty is among the highest. Kedah is located in the north part of Peninsula 
Malaysia with a density of about 1.9 million people in 2010.
The main objective of this study is to identify the role of household income on the heterogeneity of 
SAH within the context of Malaysia. We would like to investigate whether the high income earners 
assess their health better than the low income. By considering the ordinal nature of SAH, ordered logit 
model is used for analysis. Unlike linear model, this model does not regard the differences between cat-
egories to be the same as they only reflect ordinality. The use of this model, therefore, is more appropri-
ate than that of the linear or multinomial model. The next section of this article discusses the method 
used in this study which includes data and empirical specification. This is later followed by the discus-
sion of the results. The last part of the article ends the analysis with discussion and conclusion.
Methods
Data and Descriptive Statistics
The data collection for this study had been carried out between April and May 2011 by using multistage 
cluster sampling technique. All individuals aged 18 and above from selected households were inter-
viewed which later contribute to 497 individuals in the sample. Respondents were asked to assess, on 
average, their health status in the past 12 months before the interview. The health status was rated as 
either poor, average or good. In determining the effect of income on health status, the ordered logit 
model was used. The fact that the health status is measured in ordered ordinal has made this approach 
more appropriate than the linear model.
By using linear regression, it is assumed that the difference between good and average is the same as 
that between average and poor, which are not relevant in this context since the categories only reflect 
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ordinality. Table 1 presents the definition of exploratory variables used in the model with the summary 
statistics. The income used in the analysis is measured at household level. Controlling of other self-re-
ported, health-related and socio-economic variables, one may identify how income influences the het-
erogeneity of SAH. Prior to empirical analysis, the frequency distributions of SAH by other self-reported 
health conditions and income are also presented in order to get an overview of the distribution of the 
interest variables.




long_ill 1 if has any longstanding health problem, 0 otherwise 0.233 0.423 0 1
limit_act 1 if has any activity cut-down due to health 
problem, 0 otherwise
0.157 0.364 0 1
Age Age in year 40.757 14.388 18 95
Male 1 if gender is male, 0 if female 0.485 0.500 0 1
single 1 if single, 0 otherwise
Married 1 if married, 0 otherwise 0.732 0.443 0 1
Widow 1 if widowed, 0 otherwise 0.058 0.235 0 1
Divorced 1 if divorced or permanently separated, 0 otherwise 0.006 0.078 0 1
Education Taking values between 1 and 10 inclusive, for which 
the lowest 1 is 
4.569 2.476 1 10
(never attended school) to 10 (postgraduate)
self 1 if self-employed, 0 otherwise
Government 1 if work in public sector, 0 otherwise 0.221 0.416 0 1
Private 1 if work in private sector, 0 otherwise 0.191 0.394 0 1
Other 1 if retired altogether, student or unemployed, 0 
otherwise
0.348 0.477 0 1
income_1 Monthly household income is less than RM1,000
income_2 1 if monthly household income is between 
RM1,000-RM2,999, 0 otherwise
0.499 0.501 0 1
income_3 1 if monthly household income is between 
RM3,000-RM5,999, 0 otherwise
0.245 0.431 0 1
income_4 1 if monthly household income is more than 
RM5,999, 0 otherwise
0.095 0.293 0 1
Exercise Taking values between 1 and 4, for which a value of 
1 if does not exercise and 4 if exercise more than 
4 hours per week.
2.334 1.202 1 4
KbgPasu 1 if lives in KubangPasu, 0 Padang Terap 0.712 0.453 1 0
Source: Author.
Notes: Variables in italics are reference variables.
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Empirical Specification: Ordered Logit Model
The model can be discussed within the latent variables framework and can be written as
y x u    i = , ,n i i i
* '
, ... b      1
where xi represents the covariates for individual i and b represents vector of parameters to be estimated. 
In here, the error term, u, is assumed to have a logistic distribution. The dependent variable yi is related 























where k is the cut points parameters to be estimated with b. The probability of observing an observation 
with outcome y is given by:
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The log-likelihood function is therefore,
LogL P yi x xii y i y i
  








































The parameters of the latent variables and cut points are estimated using maximum likelihood method. 
Since errors may be correlated within household, cluster-robust standard errors are used for estimation. 
The model is estimated using o logit command in STATA 11. After the estimation, the fitted values of the 
linear index, x′i b, is generated and saved. It can be used to predict the probability of an outcome, given 
the explanatory variables.
Results
This section begins by presenting the distribution of SAH by the existence of the longstanding health prob-
lems and activities cut down due to health condition, as shown in Figure 1. From Figure 1, it shows that 
other reported health conditions are consistent with the self-assessment of health by the respondents. Of all 
respondents who reported poor health, around 87 per cent reported having at least one health problem as 
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Figure 2. Mean of Total Income (RM) by SAH
Source: Author.
compared to only 8 per cent reporting good status. Similarly, 57 per cent respondents in poor category 
reported having to reduce their activities due to health problems as compared to 29 per cent and 7 per cent 
for the average and good categories respectively. Overall, the prevalence of other self-reported health prob-
lems reflects the SAH, although the respondents were asked to rate their health prior to other health-related 
questions. This justifies the use of SAH as the proxy of respondent health status in the empirical model.
The mean of income by SAH is shown in Figure 2. From the figure it shows those who regarded their 
health as good have, on average, a higher monthly household income than other health categories. From, 
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the histogram alone, one is not able to detangle the effect of other factors from income, that is, those with 
low income may also experience many health problems, thus reporting poor health status. Therefore, in 
controlling health condition and socio-economic factors, ordered logit model is used to identify how 
income affects the heterogeneity in SAH.
In terms of multicollinearity among independent variables, the values of Variance Inflation Factors (VIF) 
are found to be ranged from 1.08 to 2.35, which is below the value of 10. Hence, the estimated probit model 
does not suffer serious multicollinearity problem. Table 2 presents the result from the ordered logit model.
The model Chi-square, with 16 degree of freedom is 178.52 and is highly significant. This is an indi-
cation of strong overall significance of the model. From the STATA output shown, estimates of the cut 
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Table 2. Ordered Logit for SAH
N = 497
SAH Coef. Std. Err. P > z
long_ill –2.499 0.278 0.000
limit_act –1.292 0.308 0.000
age –0.024 0.012 0.05
male –0.208 0.276 0.451
married –0.307 0.393 0.434
widow 0.281 0.643 0.662
divorced –2.038 1.019 0.045
edu –0.104 0.055 0.061
government –0.058 0.381 0.878
private –0.778 0.368 0.034
other –0.468 0.330 0.156
income2 0.736 0.321 0.022
income3 0.371 0.360 0.302
income4 1.580 0.425 0.000
exercise 0.117 0.102 0.251
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The predicted probability for every individual, i, being in each health category was generated using 
the fitted values of the linear index x′i b together with the values of the cut points. This means that given 
a set of explanatory variables, the probability of an individual to fall into every health category can be 
predicted. We will lose this information if the model is estimated in terms of its marginal effects. The 
probabilities for each health category when all explanatory variables are at their mean values and at 95 
per cent confidence interval (by delta method) are shown in Table 3. It shows that the probability of 
being in good health, given other variables (held at their mean values), are 74.6 per cent while 1.9 per 
cent and 23.5 per cent for poor and average categories respectively.
We later estimate the effect of the changes in income groups on health status probabilities while keep-
ing other variables at their mean values. For illustration, we change the income group from income2 
(income level between RM 1,000 and RM 2,999) to income4 (income level greater than RM 5,999) as 
shown in Table 4. As income increases from income2 to income4, the probability to be in poor health 
decreases from 1.3 to 0.15 per cent. The probability of average has also decreased from 17.7 to 2.37 per 
cent but the probability to be in good health status increases from 81 to 97.5 per cent.
From the results in Table 2, the effects of exploratory variables on SAH status can be determined by 
looking at the coefficient of each variable. Based on the p values it can be seen that long_ill, limit_act, 
age, other, income2 and income4 are significant, at least at 5 per cent significant level. However, in this 
article, focus is given to the effect of income. The effect of income4 is highly significant at 1 per cent 
level with a positive sign. This finding demonstrates that individuals in the higher-income groups are 
more likely to have better health status than those in the lowest income group.
Discussion and Conclusion
The main objective of this article is to establish the effect of household income on individual health 
status by using ordered logit model. One of the advantages of using this model is it can predict the prob-
ability of an outcome by giving specific values to explanatory variables. By utilizing the information 
Table 3. Predicted Probability of SAH
95% CI
Pr (y = poor | x): 0.0191 [0.0094, 0.0288]
Pr (y = average | x): 0.2349 [0.1913, 0.2784]
Pr (y = good | x): 0.7460 [0.7012, 0.7908]
Source: Author.
Table 4. Change in Predicted Probability of SAH
Income 4 Income 2 Change 95% CI for Change
Pr (y = poor | x): 0.0015 0.0133 –0.0118 [–0.0180, –0.0056]
Pr (y = average | x): 0.0237 0.1772 –0.1535 [–0.1833, –0.1238]
Pr (y = good | x): 0.9748 0.8095 0.1645 [0.1350, 0.1957]
Source: Author.
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from the model, it is found that the probability to be in good health increases as income (income group) 
increases, while leaving other variables at their mean values. Although health status in this study is self-
assessed, it is highly determined by whether the individual has a longstanding illness or had activities cut 
down due to health reasons.
While SAH is a subjective measure in nature it has been used in many health research and some stud-
ies also suggest that SAH is highly correlated with other health measures (Gerdtham et al. 1999; Idler 
and Kasl 1995; Shadbolt 1997). From the analysis, there is indication that household income level has an 
important role in determining health status in the state of Kedah, Malaysia. From the ordered logit 
model, it shows that income has positively determined health status of individuals under survey. This 
finding is consistent with Cheah (2012) that focuses on Penang state and some previous studies in other 
countries like in the United Kingdom and Canada (Hernandez-Quevedo et al. 2004; Humphries and van 
Doorslaer 2000). Low-income groups generally have a lower health status than those with high incomes, 
indicating the existence of income-related inequity in health. Therefore, there is a need to identify the 
appropriate tools in minimizing the problems.
Since, the key finding of this article is the significant positive effect of income on health status, the 
government’s efforts to increase people’s income is expected to improve population health as a whole. 
Public policies to lessen the incidence of poverty and income inequality may reduce health disparities 
due to socioeconomic factors. This is also vital in allowing every individual to consume the benefits of 
being in good health, hence increased well-being. Due to resource constraints, this study focused on only 
one state in Malaysia. To obtain a comprehensive picture of Malaysia, a similar study could be done on 
a national scale.
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